A novel subgroup of class I G-protein-coupled receptors.
Based on structural similarities of an expressed sequence tag with the platelet-activating factor (PAF) receptor a cDNA clone encoding a novel G-protein-coupled receptor (GPCR), named GPR34, was isolated from a human fetal brain cDNA library. Genomic DNA analyses revealed the receptor to be encoded by an intronless single-copy gene at Xp11. 3-11.4. The predicted 381-amino-acid protein disclosed all structural features characteristic of a member of the class I GPCR family. Except an obvious sequence homology in transmembrane domain 6, no further similarities to the PAF receptor or any other known GPCR were found. The corresponding mouse receptor DNA was isolated from a genomic P1 library displaying a 90% amino acid identity compared to the human receptor. Phylogenetic studies showed that GPR34 is preserved among vertebrates, and the existence of GPR34 subtypes was demonstrated. The receptor mRNA is abundantly expressed in human and mouse tissues. In addition to the major 2-kb transcript, a 4-kb transcript was found only in mouse liver and testis. Expression of the human GPR34 in COS-7 cells followed by Western blot studies revealed specific bands of a highly glycosylated protein between 75 and 90 kDa. A number of potential ligands including phospholipids, leukotrienes, hydroxy-eicosatetraenoic acids, nucleotides and peptides were tested in functional assays. Since none of the applied substances led to significant changes in second messenger levels (cAMP and inositol phosphates), the natural ligand and coupling profile of this novel GPCR subgroup remains unknown.